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(57) Abstract: A high strength steel pipe having 
a strength higher than that of API X65 grade, 
which has a chemical composition, in mass %: 
C: 0.02 to 0.08 %, Si: 0.01 to 0.5 %, Mn: 0.5 
to 1.8 %, P: 0.01 % or less, S: 0.002 % or less, 
Al: 0.01 to 0.07 %, Ti: 0.005 to 0.04 %, Mo: 
0.05 to 0.50 %, at least on element selected from 
between Nb: 0.005 to 0.05 and V: 0.005 to 0.10 
%, and balance: Fe, and a structure wherein 
a ferrite phase accounts for 90 vol % or more, 
and a composite carbide containing at least one 
element selected from among Ti, Mo, and Nb, 
V is deposited in the ferrite phase. The high 
strength steel pipe is excellent in the resistance 
to H1C and the toughness after welding, and also 
can be produced with stability at a low cost. 
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<57)*»: 

*%Wit. nn&)\Z. nm%T\ C : O. 02-O.O.8 *, Si : 0.01-0.5 X, Mn : 0.5- 
1.8 X, P : 0.01 XOT, S : 0.002 XOT, Al : 0.01-0. 07 3!, Ti : 0. 005-0.04 % % 
Mo : 0.05-0. 50 %t. Nb : 0.005-0.05 Kit V : 0.005-0. 10 XCO*^e>S^n7t^ 

±T&9, ^717^ b*§*k: Ti, Mo, &&Tf Nb, V <Z>4 , /3>6§{£tt£:4>& 
< 1 l<D7ci$^tfI^{^^{tl API X55 ^U-KJ^±CDg!f 

^w^s^-rs. *%w<Dm&gmmz, intern mc frpmm&vm&z^ 
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mmm 

api m?u-\ t &±<D&&gMm&&xf j e<Dmmj3& 

*&m\Z+ 7-f>/Hyi:l^Stl5 API X65 ^V-F£(l©^$ft^I 

^sih^Hfewstsns. Hies, 'jBfts^T^ufc**^ ^->3&*«^ii 

d©HIC£B& #MBS54-110119^^IC«, Ca^Ce&SSJC^bTS 

&mmTZZ.t\Z&t), tttt©MnS©£jft&ttHMU <fc**IH 

KBS61-60866#&&, 4#MBS61-165207#^aCtt, fiflrUIIHTG* (C, Mil, P 

aiz&o, *^ffimzmzmn<Dm&tt£Z&^)i>?->v< h^ifiin©e 

i$nt^5. 4*H¥5t9575*4MRv #W¥5-271766*I£&L #H¥7-1 73536-^ 
-<SS*!fcCa*^bT^«©»jilM«l€ffV^ ffittHbteJ: 0 
*4>{I^£»iJU Cr, tin, NI^i:©^lntJPiS^K:J:DK3fi^kS:Eofc. 
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API X8Odfl^-H£U:0aMI**-J*«B*«3ftt|B^*lTVi*. HIC£gfr<Mn5© 
t7^a7-7i7-f h©*§^£&0, ±E©«fc3&^&«#K:jBHLfcHIC 

4»'D»<B*ffiieHLfcHick:iinit, mfo<Dmmm<Ds.2u®m\zmmhtdiK$> 

h2ffi^e>^5API X80^U-H©^'S#*rs«*«ffi^$tlT^S. #n 
B861-227129.^&«K #§§¥7-70697^^ 7i 7-f Kffl©SL»fc bT» 

M^.W^i^^. £fc, Sa:lln.ft*JRb<lMHIbt, CaMS^^tLT 
V»&'fc*«»3XhJ&SWV>. #HR861-227129#&?R, «rH¥M0697^atCffi 
tt©*IMBPi©5>nfij»tt, «tttf^7i7<lftT!»'0; HIC*gffe&« 
ffi&Tffi^d*, IfcgiWg^. ^©fcfe, #^BS6I-227129^^{Cfa«<Z)^T^ 
C<hMo U jiAn^§Mb©^{C^PttI^ffV^ S&fcW&JSIRb 
>ffoT#a©^*&Wffl.$^Ti«a^ft*fT^T*D, SgjtnX 

#H¥7-7069TOlcefc©JP!Ttt, Ti^inbT#MI#©TiC©^ffi&<fc£ 
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HJttfJiC, St*35T> C : 0.02-0.08 X, Si : 0.01-0.5 X, Mn : 
0.5-1. 8 P : 0.01 m~F, S : 0.002 %&T, Al : 0.01-0.07 %. Ti : 0. 005- 
0.04 %. Mo : 0.05-0.50 Nb : 0. 005-0. 05 X^V : 0. 005-0. 10 %<D$frt>m$ 

%EU:T?&0, ^ifB7i7-f .hffi + fcTi, Mo, :fc<fctfNb, VoWfcgtfn 

zom&mmmt. ±Ebfc^«^wr§^x^y^iooo-i25o 

fcM£55o-7oo wmmxm'mzxnt, mw.znfcMWLzmmz&mrzx 
ntzmt&m mfu-F&tvm&mmmvmmxmzkmmzftZo 

mm. nmti'*)i¥-mwm&i&mt<DM%**'fmT*&%, 

mm, mmm.<om.^^y(D— m*m?mx&%. 
mm. mmtiammm\z&%m%m<D-M**-rmT&z>o 
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M*#*fc#Wt**JIMM&tt, (Mo, TDCT^ft, (Mo, Ti) tCtHfi^Ul 

#ta»T«an?*s. ^n^^> £©*£&*&»**» ^©MoWic^jt^x, 

3) . Mo£Ti*#*T$fc£IMb*btc:fe^Tv Ti©£«#2Kfc3 £:»&&© 

tv©4»36^a«nfci:a©7c*?&minb., mo, tk m&&W£.ftm&&fuf£m 

4) . ±fB©=^ 9, API X65^U— K&±©K3ftJ£ft;£* NACE 
Standard ■TM-02-84fci5HICKKlC*^Tffln^4b^ViBHIC^tt©MfidS 
Tfffti&S. #KAPI X70^^-H£U:©*3l«^'tBHICtt©PI4tt, *^§BJ{C 

30«O.O2 X*JRTttAPI X65^l^m±©i&gat#Sft?\ 0.08 I*jBA5tB 

Hictt*j£^©*Btt*£fl:3«. *n«»L, cstto. 02-0. 08 %£*-<&. 
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Hictt^»aiSH8ootts^$"&*. znvx* csteo.02-o.08 xt-rs. 

Si: Site, «©Jliafc©fc©fc&gfc7G*TJfc*. ■£©*&*(). 01 3!* 

iti«ifwr*<, 0.5 %*mK5tm&&^mmm\:?2>, 

SiSttO.01-0.5 X£T5. 
Mn: Mn«, «£&fcU «£fa±£i*37uirz?&3o b^U *©M**0.5 

^^T« J e©^i^+^-T75:<, 1.8 IftjBASijtffttt^tlHICtt^flrr*, 

■€-fti$>*.» Mnfi&0.5-1.8 X£T5. 
P : P«r-jaFSHti:ilHICtt**ft***7C**Tr**fcJ6, 0.01 %UTt?Zo 
'SrStt* «4»fc^ViTltaS^*E«t&DBHICtt&*ft:*'&*fc«), 0.002 X« 

Al : Al«, JKMfcUT«an£tt5*«< -^©ft^O.Ol feft&T?«Jft»8&*# 
&<, 0.07"%*jBA*t«O3t^ft39S«TbT»HICtt«J5&fl2-r*. ^tH0A> 
Al*tt0.01-0.p7 %tlTZ>o 

Ti : Tite, #569§fcfc^TM£fc7£**T?&£. -£©*£0.0O5 XEUifc-rs^ 

lfc5*-r«fc"5fc, 0.04 Ji$1^5i:ytJKf-tIIMItt-20 'CSjB'^ $9 
«ft;t5. ^-tl^X., Ti*«0. 005-0. 04 X£T5. £5 £0.02 J!^TI:t§ 
tv^;i/tf-MM^^«-40 "COT^&O ckD^n^fe^-rfcfe, Tift 
^0.005-0.02 JfttSHiJWfil^. 

Mo: ±ILfci5i;, MottTliM*fc*»M'lC*^TaB-«:7C*7?**- * 
■©SS0.05 X^LtKlTS tWSM^l^Mmzn-y^ b^M£«JU Tit 

©«a^*t^k^s^bT, ^©Kissfb^fiiji'rs. 0.50 x£jg 

^tltypL. MoftteO. 05-0. 50 Xif*. 

Nb: Nbtt, filtt©tt«^K:J:0«ltt&lRj±S^ Ti:fe££fto£#fc«£iSHb 
mZ&i&L, it&gftKitF-rrs. bfrU ^©*/W).005 ■ %*»T?tt-t©3ft« 
O.05-XSjB^*t»»»©»tt* J *ftt"*.'-'tni5>*, Nb*te0.005- 

0.05 x^-rs. 
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u<D®mmtrz>o *n®^ Nb*«o. 005-0. 1 %t-?z>. 

H2t» 0.05C-0. 15Si-1.26Mn-0. HMo-0.018Ti-0.039Nb-0.048V©^^W1--5 

MtMtoTmm&P'tz m&mm: 650 1:) T«jSLfc*^«0$^Da» 

S&fc, Mo O ttfr Ok: 5 ^ &Mo (W/2+Mo) #0.05-0. 50 %t 

5. (W/2+Mo) #0. 50 Ji^St^t-f h^;^>U--T b^i'og 

$ 5 \Z. Ca$»-T§ t, tt{b^«^«J©^lg^flf StlTBHICtt^cfc 0 
&#$ft£ 0 ^Oft#0.0005 .X**Ttt-t©3&'*3&t-HJtTJa:<, 0.0040 

0. 0040 

Co.: cm. m^<D^mtmmo±mz^f3i7tm^$>^ o^ %*wlt* 
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Cr : Crft, Mni^(C^3tMb}C^^^Tfe^^, o.5 «^AT»r 

U<D®m*£V&W2tLZ> a API X65^l/-KTteCeq£0.30 %SKT. API 

X70^l/-K-C«Ceq^0.32 API X80^1/~ FTteCeq^O. 34 mTtt§ 

Ceq = C + Mn/6 + (Cu+Ni)/12 + (Cr+Mo+V)/5 -0) 

#%iz$kMtm&m4m*'&z> z: t&x%. mwLmit j $>m&n<D®&m±%& v 

R = (C/12) / [(Mo/96) + (Ti/48) + (Nb/93) + (V/51) + (W/184)] -(2) 

mz, ^mM(Dm^mm^<Dmm^mz^xmmt^. 
&&±(Di±±m.mxmm&mL, 2 x:/s&s±0^mmmx^mvx^o-m t;© 

< hftWzfrWLtir&VfrrL Mo, &&mbtV<Ddpfrz>Mtetitc'Pte< t%m* 

zlzx. ^y'ommum^ 1000 x:&mx\zmt®(Dmm^-t-ftx>&m 
tz&mfimznr. mo x;%mnz>tm&tf£4k-tz>fcib, 1000-1250 x:t-r 

5. ■ 

mjeewu hr^m^m(D^±^mxno t&mM\zwmLrcmmtt^ 
mmcmmk-?ztz®, AT^m^±(Di±±um.xn^>o tmwmz 

Mz£Z>®&<D&-fm<tcib, 950 X:UT<Di£±WLg.X&MT2>z:tf)mi£L 

mmmmmz* m^m<D^o\z2 x:/s^0mm.x^nt^tm^m 
<t®*mn®fr$ffiti!iLxu£\,\ ®B\z%Lk<kvxm&mk*m.g-r5o 
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2 r:/s&±mmmmTn,mzmmz, cot*, M«7ju«( 

ft**#*yt»ICB50-700 ■CcDigS, £D#£b<&600-660 < C0^fflT#®§ 

700 ^m^tm^mtm^m^itb^^mM^timK 

C©550-700 tOllTllW "«W«ffl*«E5;kft:.J:0»!«#T» 

•^^KS^fci^iW^lrtftsireft^^^^ 550 . 700 ^ 
«BT»R*ftto.eJt, 2 'C/s«±©^J6flET600-700 t0ii;^ 
<£t>550 «CST0.1 t:/sOT©^^T^T-5^, 550-700 CoftBfc 
#^i^K550-700.t:©$g^^ 

fc«TStt*c£fc<\ 550-700 t:©«HT?3-iin.K±fiy»r*jwaa*^itt 

£&£TC,fcfc<fr;L5, 

JEtttiSlcJ: DfltttiESStfeft; IW2ttlnaM8B4£ J: 0 JWf *h7» 
»gf5iaoiI1^5. f It, MEZ& *yhU^-<nz±r)W 

C©W*, mUDMtBlcJ: Q 2lEl©jD^^ff OT550-700 CttlftHfcftftr 
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ZWV&Zo ftffiffi&tf (Tmax) #700 t:jg*_& "5 \Z, 

(Train) 550 t^at&fcSfcHJ^fc, »WlPJ»Slt*«* > • *7$n, h-* 

;V"C3 Bin. ^±550-700 to^ffl^j#$n§. 8f*ifl#ra^«©«/i£rtffi 

& i tc^-r Yk^^o»A-o ^ffl v\ ^m&js Msg ^ ;p £ ck o m 

^jttfe^EM#^ffi^T^5p8.0 mm, W12..7 m0«fllflffNo.l-29&fii& 
^914.4 mnu fffl9. 1 mm:feJ;Wgl219. 2 mm, WJS25.4 mODDElRMFNo. 30- 

^3©U0E&l£fc«, *^->?7-^JSSfcJ:oTv'-A»fe&ffofe^ 1.2 
*©t£#£JiLfc. 

^w©5^o^s> Sii^m^is^ (tem) .t«kp^bfc. 

-YOfflfe&s 3l3IM680IIPaK±OlP!flfttAPI X80#U- K©.S»£*£"f* 

SHIC&, (HAZtttt)- £il!l£btf!:o KHICtttt, NACE 

Standard TO-02-84K:Jpi;fc«*I^M96I^WOHICtt»*ffV^ «tl#©©£nfc- 

&M& (vTrs) SHfcbfc. HOt*\ ■ **l-29*Ctt*M»*i&« 

fc, $r§30-35Ttet/2 (tt*KJI0-ffi«©#^H» (ka-^3>7^» fcK 



WO 03/006699 



PCT/JP02/07102 



10 



ttiumifi&KtisTtott. n**ft#o. oos-o. 02 **»t?**b, c p, mzm 
wzmm. 4, 6, io, u; 12, 17, mt^^zm^mmm^L^ sat, 

C*tMo,-Tl, Nb. V, W©W*©H:^0.7-2.0©«[B8T«*A-Gi!*ffl fr ^«|« 
1-15*1, i«**V>5fc«Mri6-18J:0««T*o&. 

rate&rtT****,. ^!ME*t#6nttK HiciafcT«n*t4i;*, haz© 

^^aiiM^snrsMwtff^. mif2ras, era** 
h***cmcra£«. mmwt, sra***sfc»ic, mm 
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>]}umtiimmm%m*Tifo®L, ■t>y-o±.\zmM\zz^wtwhtz^yy 
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1. mmiZ. nm%X^ C : 0. 02-0. 08 X/Si : 0.01-0.5 %, Mn: 0. 5-1.8 I, P: 
0.01 SOT, S : 0.002 Al : 0.01-0. 07 », Ti : 0.005-0.04 *, Mo : 0.05- 

0.50 %t, Mb : 0. 005-0. 05 SiV : 0.005-0. 10 X0t^e>M«tl^>^< £*>lg 
©juli, *5J:^^Fe^e,^D, 7i7-f MgOW^O'ite^^ * 
OMfS7x^ K#4»{CTi, Mo, i^UtNb, W*frt>Mimtz'P?3i< th\m<D 

TtM^tsm^mtmmmbx^^m X65^t— F&tom&mm'go 

2. Ti : 0. 005-0. 02 X^T^SW^O^ffll ©API X65^1/- KEU:©fc&£« 

Wo 

3. jfeJtttfc, C: 0.02-0.08 Si : 0.01-0.5 X, Mn : 0. 5-1.8 P: 
0.01 X^T, S : 0.002 %UT, Al : 0.01-0.07 1 Ti : 0.005-0.04 No- : 
0. 005-0.05 %tV : 0.005-0. 10 3©4^S51kmj^&< t*>m<D7tmt, (IF/2 
+ Mo): 0.05-0.50 %m&TZW, Mo (fcfcU Mo^O X0^^ty o 

-r hfttKn, w. Mo, s^ranK v<n*fr$Mttntc&tz<£ism(D7umz$ 

mi#^b#f^j±}bT^^API X65^U — H^_bO^^^^^ 0 

4. Ti : 0.005-0. 02 xmmx&zmjko&mwm mvv- PU±<Dm%l&M 

m. . ' 



5. 2B\Z. Ca : 0.0005-0.0040 %Z1S&TZ>m>k®m® 1 ©API X65^k-H^ 

6. £ Ca : 0. 0005-0. 0040 S££#T51f:£©gES3©API X65^1/- K£U: 
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7. £ S nmT\ Cu : 0. 5 %£kT> Ni : 0. 5 XETF, Cr : 0. 5 X&T©'*'** 6 

8. MM%T\ Cu : 0. 5 JOT, Ni : 0. 5 Cr : 0. 5 X£TF©4«frS 
M&nrc'Pfc< £fel«©7C*££W-r**:fc©t6H30API X65^l/-m±© 

9. $ 6 fC, »*XT«l/fcCMtMOi TU Nb> V , W©£fr*©J£R = 
(C/12)/[(Mo/96) + (Ti/48) + (Nb/93) + (V/51) + (W/184)] #0.5-3.0"?** 

10. R*S0.5-3.0T?*«ll*©teH3©API X65£^- K^©ift3l*jPH?. 

11. R#0.7-2.0T&&W^©$gH9©API X65^-F&±©fli3&&<PH?. 

12. R#*0. 7-2. 0T"£3tt*©CTl0©API X65^U~ ra±©*ll«*PH?. 

13. H*©*g'ffllK:E*©J«^iia*S 5 (ri"S«^7^*; 1000-1250 1C'©ISfflt 

WIB»ai*n&»«*, 550-700 1C©l6ffl-C#l5t*lSt, 

14. »*Ol6ffl3»C|2H©l«^a^**-r«*X9^S, 1000-1250 t>©*Efflfc 
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tvtzxmt, 

16. »*o«BB3K:c«©rt»aia*flrr*i!^5^ft, 1000-1250 to^n: 

tmrm%. 2 r/s^±©#£Pi£g-t:6oo-7oo t:cD«sBB*T??Mi-r«is't, 
imE*w*nfc«i«*, 0.1 t:/sKT©»aja*T^3a:<ifc55o v^x^ 
$$-rz>xmt. 

17. W©«HlfcC«©j«MWt«-iil^3>yft, 1000-1250. ^©Wc 
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